Purification and properties of a single-chain urokinase-type plasminogen activator form produced by subcultured human umbilical vein endothelial cells.
Single-chain Mr 54,000 u-PA (scu-PA) was isolated, in the presence of aprotinin, from 3-liter batches of 60-h serum-free conditioned media obtained from subcultured (4-6th passage) human umbilical vein endothelial cells (HUVECs, approximately 1.8 x 10(9) cells). In the presence of heparin and endothelial cell growth factor, subcultured human umbilical vein endothelial cells produced u-PA proteins consisting of about 85-90% Mr 54,000 scu-PA and 10-15% two-chain Mr 54,000. The major scu-PA form was purified to homogeneity by ion-exchange chromatography on CM-Sephadex C-50, immunoadsorption on purified anti-u-PA IgG-Sepharose and affinity chromatography on p-amino-benzamidine-Agarose. Typically, about 8-10 micrograms of purified scu-PA protein (antigen/protein ratio = 1) was isolated from 3-liter batches of heparin-containing serum-free conditioned media with a yield of about 41% of the total starting u-PA antigen. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis of this purified u-PA protein showed a single Ag-stained band (nonreduced and reduced), with an estimated molecular weight of about 54,000, which exhibited very low fibrinolytic activity. Purified HUVEC-derived scu-PA did not incorporate 3H-labeled diisopropyl fluorophosphate. This protein did, however, exhibit very low amidolytic activity (approximately 5,000 IU/mg) on the u-PA-specific synthetic substrate pyroglu-Gly-Arg-p-nitroanilide, very low plasminogen-dependent fibrinolytic activity on 125I-labeled fibrin coated plates, and directly activated 125I-labeled plasminogen following Michaelis-Menten kinetics with high affinity, Km = 0.72 microM and low turnover number, kcat = 0.0005 s-1. Treatment with plasmin rapidly converted the HUVEC-derived scu-PA to the active two-chain Mr 54,000 u-PA form (approximately 90,000 IU/mg). Binding to fibrin clots, using antigen quantitation, indicated about 20, 10, and 90% binding for equimolar amounts of HUVEC-derived scu-PA, two-chain u-PA, and tissue plasminogen activator standards, respectively. These results indicate that subcultured HUVECs synthesize and secrete their u-PA protein as a single-chain molecule with low intrinsic amidolytic and fibrinolytic activity, high affinity for plasminogen and no specific affinity for fibrin. The role of scu-PA in endothelial cell-mediated vascular function has yet to be clearly defined.